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Abstract

Introduction: The lack of metabolic control in patients
with Type 1 Diabetes Mellitus (T1DM) can cause severe
complications and reduce their life expectancy. Transi-
tion into adolescence among children with TIDM effects
important changes that could negatively influence their
metabolic control.

Purpose: To determine knowledge, perceptions, needs and
challenges of Dominican adolescents with TIDM.

Methodology: Phone interviews to adolescents with TIDM
between 14 and 18 years. Analysis included coding using

the Health Belief Model, and using Nvivo, with a deductive
and inductive approach.

Results: Participants reported a high level of perceived
susceptibility to complications, and severity associated to an
incurable disease that causes severe complications. Within
modifying factors, the family socioeconomic level was iden-
tified as relevant, and the role of support networks in mana-
ging their disease was mentioned as an external variable.
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Resumen

Introduccidn: el descontrol metabélico en pacientes con
diabetes tipo 1 (DMT1) puede provocar complicaciones
severas y reducir la esperanza de vida. La transicién a la
adolescencia en jévenes con DMT1 determina cambios
importantes que pueden influenciar negativamente el
control metabdlico.

Propésito: determinar el nivel de conocimiento, las
percepciones, las necesidades y los desafios de los adoles-
centes dominicanos con DMT1.

Metodologia: entrevistas telefonicas a adolescentes con
DMTT1, entre 14y 18 afios. El andlisis incluy la codifica-
cién con base al Modelo de Creencias de Salud, utilizando
NVivo, a través de un abordaje deductivo e inductivo.

Resultados: participantes reportaron un alto nivel de suscep-
tibilidad percibida de sufrir complicaciones y una percep-
cién de severidad asociada a una enfermedad incurable que
causa complicaciones severas. En los factores modificadores
se destacan determinantes sociales como el nivel socioeco-
némico de la familia y, en las variables externas, el rol de las
redes de apoyo en el manejo de la enfermedad.
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Conclusions: Culturally, relevant interventions are needed
to improve metabolic control and psychosocial aspects
among Dominican adolescents with T1DM, including the
use of a self-management mobile application; in addition,
incorporating perspectives, context realities and knowledge
of adolescents in developing therapeutical education stra-
tegies about TIDM could improve the impact of these
strategies.

Keywords: Diabetes Mellitus Type I; mHealth; Self-Ma-
nagement; Health Belief Model; Community-Based Parti-
cipatory Research.
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Introduction

In the Dominican Republic (D. R.), chronic diseases
are among the top 10 causes of death, with diabetes
ranked among the top four causes of death'. Type
1 Diabetes Mellitus (T1DM) is an autoimmune
disease that requires lifelong insulin replacement
therapy to avoid future complications®. The Inter-
national Diabetes Federation (IDF) estimates that

Conclusiones: se requieren intervenciones culturalmente
relevantes para mejorar el control metabdlico y los aspectos
psicosociales en los adolescentes dominicanos con DMTT1,
como serfa una aplicacién mdévil para el automanejo;
ademds, incorporar las perspectivas, las realidades contex-
tuales y los conocimientos de los adolescentes en las estra-
tegias de educacién terapéutica sobre la DMT1 favoreceria
su impacto.

Palabras clave: diabetes mellitus tipo 1; salud mévil;
automanejo; modelo de creencias sobre la salud; investi-
gacién participativa basada en la comunidad.

121,400 children and adolescents had TIDM at
the North American and Caribbean region level in
2019°. The complications of DMT1 have increased
in D. R., impacting medical expenses, affecting the
quality of life of patients, and increasing morbidity
and mortality due to this disease®®. The D. R. hasa
robust health system in which many communicable
diseases are under epidemiological surveillance and
are monitored at the national level. However, there are
currently no mechanisms to measure, monitor and
address chronic noncommunicable diseases®. There-
fore, it is difficult for health center staff to monitor
the progress of T1DM in their patients, who require
constant and permanent treatment.

Studies have shown that adolescence is a stage in
which metabolic control becomes more complex
due to hormonal changes related to puberty and
thatare associated with insulin resistance’, and also
because young people begin to detach the mana-
gement of their disease from the control assumed
by their parents during childhood®°. However,
successful self-management of the disease requires
motivation, knowledge, and patient empowerment,
which influences glycosylated hemoglobin (HbA1c)
levels'. The self-management of T1DM has evolved
to require patients to have the ability to formu-
late algorithms for insulin treatment based on the
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combination of interactive physiological parame-

ters for the control of postprandial blood glucose

ICVCIS 11,12,13, 14

can help patients with TIDM in the self-manage-

15, 16

. For instance, therapeutic education

ment of their disease

'The purpose of this study was to determine the level
of knowledge, perceptions, needs and challenges
of Dominican adolescents with TIDM through a
qualitative study and using the Health Belief Model
(HBM) as a conceptual framework'’. Previous
studies have designed scales based on HBM dimen-
sions to determine the extent to which the beliefs and
perceptions of patients with T1IDM influence the
self-management of their disease'®*. The research
questions that guided this study were: (1) What is
the level of knowledge about TIDM and percep-
tions about self-management of Dominican adoles-
cents suffering from this disease? and (2) What are
the needs and challenges reported by Dominican
adolescents for TIDM’ self-management? The
objective of this study was to guide the develop-
ment of a mobile application to assist Dominican
adolescents in self-managing their condition, and
to reduce T1DM complications.

Methodology

Descriptive and qualitative study, based on telephone
interviews with 23 adolescents between 14 and 18
years old, of both sexes and any marital status, who
suffered from T1DM. Participants were selected
through convenience, not probabilistic, sampling,
using a list of patients provided by the Learning to
Live Foundation (Fundacién Aprendiendo a Vivir).
The exclusion criteria included severe TIDM (e.g.,
severe complications and disability [amputations,
blindness, deafness], frequent hospitalizations [e.g.,
at least 6 times a year], etc.). The sample consisted of
23 Dominican adolescents (100%), predominantly
male (61%), students (83%) and more than one
year after being diagnosed with DMT1 (61%).

Instruments

Alltheinstrumentsused in the study wereapproved by
the Ethics Committee of the Universidad Iberoame-
ricana (UNIBE). Interviews were conducted using
a structured guide with open-ended questions. This
guide was prepared by the research team based on
a review of the literature. The guide contained 17
questions and was piloted by diabetes specialists.

Data collection

Participants (i.e., the teens and their parents or guar-
dians) were previously contacted by phone to ask
them to participate in the study. A convenient date
and time were agreed with those parents or guar-
dians and adolescents who agreed to participate by
signing a consent form that included contact infor-
mation for the principal investigators. In addition,
participants were informed in the consent about
their right not to answer questions they considered
inappropriate or sensitive; as well as their right to
leave the study if they did not wish to continue
participating. The interviews lasted on average
between 40 to 60 minutes.

Data analysis

The analysis was performed using the qualitative
data analysis program NVivo, and through a deduc-
tive approach to list the needs, perceptions, and
challenges reported by the participants; as well as an
inductive approach to identify aspects that were not
anticipated by the research team.

Results

The results section was organized based on the HBM
components, which included perceived susceptibility
and severity, perceived barriers and benefits, self-efh-
cacy, and modifying factors'. Table 1 includes a
summary of the topics and factors that were iden-

tified during the data analysis, organized according
to the HBM.
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Table 1. Summary of topics and factors from the study on T1DM self-management needs, perceptions, and

challenges of Dominican adolescents, application of the Health Belief Model (HBM)

disease.

HBM Components /Application to this study Identified topics Factors/variables
Perceived susceptibility Fear of complications in general
. . s o Fear of
Relationship between susceptibility to complications - Fear of complications for not assuming self-
because of the disease and/or their ability to manage the complications

discipline strategies.

Limitations imposed

Restrictions associated with the disease

Circumstances perceived by patients or imposed on
them, which prevent them from taking preventive or

resolute actions in the face of their disease.

Perceived severity by the disease Limitations imposed on social interaction
. . . . . g B d H ht
Limitations imposed on patients, or self-imposed, ody weig Body weight lack of control
because of the perception of the severity of TIDM. management
Complications Risk of complications
Perceived benefits
Actions or behaviors that patients carry out with the aim Healthy lifestyle Perc?ption of TIDM as a disease that
of receiving some benefit from the proper management requires a healthy lifestyle.
of TIDM.
The disease and its management
Determining grams of carbohydrates in meals
The definition and application of the
Perceived barriers Lack of knowledge .
glycemic index
about:

'The food’s glycemix index

Insulin sensitivity

Insulin dose calculations

Negative effects of

Pain when injecting

disease.

injections Excesive frequency of injections
. Personal strategies to comply with self-
Strategies
management
Self-efficacy — -
For monitoring glycemic levels
Perception of being able to take beneficial actions for . .
P ] & . For the calculation of insulin doses to be
your disease. Skills o
administered
To determine the frequency of applications
Modifying factors Sociodemographics | Family socioeconomic status
Factors specific to the personal and contextual reality of Presence of mental health disorders/
the patient and that influence the management of their | Sociopsychological emotional problems

Fear of discrimination

External variables/Cues to action

Please replace with: Internal factors (physical symptoms

or body perceptions) and external (recommendations

from the media, healthcare services, friends, family, etc.)

External factors

Support networks (family, friends, neighbors,

and teachers)

Importance of educating about reading food

labels

Source: Self-developed based on data of this study and a publication by Rosenstock, 1974*" and Janz & Becker, 1984*.
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Perceived susceptibility

In relation to participants’ perceived susceptibi-
lity, a fear of complications was identified. One
patient referred to living in fear of having compli-
cations associated with diabetes. Some participants
reported aspects related to the perceived suscepti-
bility of having problems or complications due to
not assuming self-discipline strategies to comply
with the schedules designated by their doctor for
the administration of insulin. An example of this
was what one of the participants who said, “.. 7 am
always attentive to that, I think, well... if I don’t put it
on [insulin] T'll have problems”.

Perceived severity

Regarding the limitations imposed on patients, or
self-imposed, because of the perception of TIDM
severity, two participants described diabetes as a
health condition and a disease without a cure.

Severity related to limitations or restrictions that
patients associate with the disease

About six participants, upon hearing the word
diabetes, thought about limitations in food intake,
“la] person who can’t eat a lot of sugar or who is
self-conscious about not eating certain things”. Accor-
ding to eleven participants, after their diagnosis of
T1DM, they have had to give up foods that were
to their liking, such as sweets, soft drinks, etc. They
said that, as teenagers, they have a greater afhinity for
“junk foods” and have a hard time having to control
the desire to eat them. Some understand that the
disease has led them to having a healthier life, while
others struggle with the anxiety of not being able
to eat the same as before, or the same as the people
around them eat.

Severity related to disease-imposed limitations on
social interaction

Regarding changes related with social interactions,
participants expressed that due to TIDM they must

restrict themselves from certain meals when they
meet at certain social events. One participant said,
“[m]ust have some degree of control on what I eat when

going out with my friends, like popcorn, or a certain
amount of food...”.

Lack of body weight's control

Another effect that was mentioned by the partici-
pants was the change in their body weight, commen-
ting that, if they did not maintain good control of
their disease, it was difficult for them to maintain a
stable weight. Regarding that, one participant said,
“.. at first, it wasn'’t easy for me because I was chubby...
since I developed the disease, I got skinny...”.

Perceived benefits

Perceived benefits included the perception of TIDM
as a healthy lifestyle, or as a disease that requires
a healthy lifestyle. A group of participants saw the
regimen that a person with diabetes should followed
as an advantage, as it forces them to lead a life
focused on health, something that is beneficial for
anyone, regardless of whether they have diabetes.
One participant said, “.. but diabetes actually if you
know or learn how to take it is not so difficult and is
not carried as a disease, but as a way of living...”. A
group of six participants agreed that T1IDM can be
defined as a life or health condition that leads to a
healthy lifestyle.

Perceived barriers

Among the barriers identified are the lack of
knowledge about the disease and its proper manage-
ment, the determination of grams of macronutrients
from meals, the definition and familiarization with
the glycemic index, the definition of insulin sensi-
tivity, and insulin dose calculations. In addition,
pain and frequency of injections were identified
as barriers.
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Lack of knowledge

Participants™ level of knowledge was deficient in
topics related to the definition of diabetes, up to
topics such as insulin sensitivity. Also, little mana-
gement was demonstrated in the understanding
of the glycemic index, the definition, and types of
insulin, as well as in everything related to the calcu-
lation of the insulin dose.

DMT1 Definition and conceptualization

Participants were asked what the first thing they
thought of when they heard the word diabetes.
Participants’ responses reflected lack of knowledge
about what TIDM is and how it occurs. Two parti-
cipants referred to the disease as the presence of
sugar or elevated levels of it in the blood. In that
sense one participant said, “/w/ell when I hear the
word diabetes, that means there is sugar in the blood”.
Two participants referred to insulin deficiency as a
cause of diabetes, one of them said, “/w/ell, when
1 hear the word diabetes what comes to mind ..., it is
a condition that I have as if I do not produce insulin
or that I lack insulin”. To analyze the participants’
level of knowledge, they were also asked to define
T1DM in their own words. Their responses were
classified as giving a moderately oriented defini-
tion and a non-oriented definition. In relation to
the moderately oriented definition of TIDM, this
disease was defined by three participants as diabetes
where the pancreas does not produce insulin or as
a person itself, whose pancreas does not possess
insulin. Four participants defined the disease as “any
disease”, which was given to them, without mentio-
ning details that differentiate it from another disease.
Three other participants gave their definition expres-
sing that DMT is a disease diagnosed in minors or
with which one is born.

Determination of grams of carbohydrates from meals

Twenty-two participants expressed that they were
not able to determine the grams of carbohydrates

from the foods they eat. Of this group, most directly
admitted that they did not know or did not unders-
tand how to determine this, while the others tried to
explain this procedure erroneously.

Glycemic index definition and level of familiari-
zation with the food’s glycemic index

Many participants directly expressed that they were
unaware of the glycemic index, and others mistakenly
understood that the glycemic index referred to the
amount of glucose and/or fat in a food. In relation
to this it was said, 7 guess that it is the amount of
sugar or fat it contains”. Some admitted that they had
never heard of it. Even after the interviewer explai-
ning the concept to the participants, a group of
nine participants said they were unable to give an
answer to the question. Others linked the defini-
tion of glycemic index to intuitively identifying a
food high in carbohydrates, fats or whether it is
sweet, and categorizing it as a food that will poten-
tially increase their glycemia.

Definition of insulin sensitivity

Participants were far from the true definition of
insulin sensitivity and tried to relate this concept to
different variables of the same disease. One of these
variables was insulin, which was related as an impos-
sibility of administering it due to some damage that
it could produce. A participant said: “/z/hat he is sensi-
tive... like it could hurt me, I don’t know if I'm okay, like
insulin causing me an allergy or something like that”.
A group of sixteen participants admitted directly that
they did not know the concept. One participant said
“[i]nsulin sensitivity... Tve never heard of that’.

Insulin dose calculation

We asked participants to explain the calculation they
perform to know the dose of insulin to be adminis-
tered to themselves. All participants admitted not to
perform any calculations and to be unfamiliar with
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its importance. One participant reported having an
insulin pump, which does this whole process auto-
matically, and said “/r/eally its calculated by a sugar
machine I have on, you put the carbs on it, and it does
the math’.

Pain and frequency of injections

The constant frequency of injections that these
patients must undergo is very high and seems to cause
in many patients some demotivation to comply with
their management. Some participants reported that
it is a bit tedious to have to inject daily. One of the
participants said he decided to stop the monitoring,
as he has a lot of pain in his fingers.

Self-efficacy

Participants identified several strategies when asked
about aspects of managing their disease and how
they execute it.

Personal strategies for TIDM self-management’s
compliance

Many of the participants reported that one of the
strategies they use most is to keep a fixed schedule
and to comply with it, so that it becomes a habit and
makes it more difficult to fail. Participants seem to
be very committed to meeting their schedules. One
of the participants explained what he does to main-
tain that commitment, ©
wake up late... directly from the moment I get up I go
and put it on; and in the afternoon I put it on before
half past six”. A group of participants reported that
they are simply aware of their responsibility all the

. in the morning I don’t

time, since they are aware of the consequences of
not doing so.

Glycemic levels’ monitoring

Many participants agreed about using the gluco-
meter to assess their blood glucose levels. Many

of them reported doing it themselves, and a few
mentioned been assisted by their relatives. Seven-
teen of the participants reported performing the
monitoring daily, either with each meal or every two
to three hours. Six participants mentioned that the
frequency of monitoring their blood glucose depends
on whether they feel any symptoms of hypergly-
cemia or hypoglycemia, dizziness, headache, etc.

Calculation of insulin dose to be administered and

[frequency of application

Knowledge of the insulin dose calculation is a deter-
mining factor for the success of glycemic control in
people with diabetes. Most participants reported
having a fixed dose of insulin designated by their
doctor, which they intuitively modify in case of
hyperglycemia or hypoglycemia.

Modifying factors (sociodemographic, struc-
tural, sociopsychological, level of knowledge and
acquired skills)

Among the modifying factors we identified the
socioeconomic level of the family, the presence of
mental health disorders and emotional problems,
and the fear of discrimination.

Socioeconomic status of the family

The influence of the family’s economic capacity was
evident in three participants who reported as impor-
tant the fact that their family can cover the expenses
of managing their disease. A participant said, “.. /
must be grateful because, thanks God, I have a family
that can cover the expenses that this disease entails ..., it
is a bit expensive”.

Mental health/emotional disorders

Anxiety was a recurring theme mentioned by
the participants. They mentioned how tedious it
becomes for them to manage the disease when they
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are experiencing emotional instability. In this regard,
one participant said: “/A/lso I have had already expe-
rienced many issues because... I am a patient who suffers
a lot of anxiety and then sometimes I have eaten one or
another sweet...”. Another aspect mentioned by the
participants was the fluctuation in their sugar levels
and its influence on their mood swings.

Fear of discrimination

Regarding the changes in the social aspect, partici-
pants commented on how some people prefer not to
approach them due to their illness. One participant
said “.. problems I've had with people, you know, to
always have me on the side and that”.

External variables or cues to action (Media, health
campaigns, peer, or support groups)

The main support expressed by participants comes
from their family. According to 23 of the partici-
pants, family plays a vital role in the management
of their disease. Whether it’s to remind them of
the administration of their medications, or to help
them make better decisions in their diet, also, for the
monitoring of their glycemia and as an emotional
support. As immediate family, parents and siblings
were frequently mentioned. Some participants said
that friends and classmates also often support them
in deciding what foods they can consume or simply
to be present in case something happens to them.
There were also two participants who said they
rely on their neighbors and their school’s teachers.
Health professionals were also mentioned by two
participants: both doctors and nurses of their
academic campus.

Discussion

The HBM" was used by the research team, in the
data analysis phase, to organize the identified deter-
minants that influence the health behaviors of
adolescents with TIDM. One of the most reported

fears by the participants in relation to their perceived
susceptibility was the fear of complications, mainly
those complications related to the fact of not assu-
ming self-discipline related strategies. Studies have
shown the importance of continuous support and
motivation to facilitate TIDM proper manage-
ment and complications’ reduction'™'®. Regarding
perceived severity, some of the participants referred
to TIDM as a disease “without a cure”, reflecting a
fatalistic attitude® that visualizes the medical-clinical
consequences of the disease as terminal. Previous
studies found that within the perceived severity
some of the complications reported by adolescents
with T1DM included ketoacidosis, blurred vision,
kidney damage and neuropathies'®.

Among the reported benefits, many of the partici-
pants referred to the disease as something that forces
them to lead a healthy life, and which becomes a
“way of life”. These findings are consistent with
what has been found in previous studies'®. In our
study, participants visualized how suffering from
the disease would promote the perceived benefits
of maintaining a healthy life; but at the same time
pointing out the importance of having the neces-
sary resources to be able to maintain a healthy lifes-
tyle that is suitable for the disease through healthy
eating and an active life*, which reflects the rele-
vance of the social determinants of health in the
proper management of the disease.

Considering the limited capacity of the Dominican
Republic’s public health system to provide tools
and continued support to patients for self-mana-
ging chronic diseases’, it is important that thera-
peutic education strategies' also focus on increasing
the level of self-efficacy of adolescents with TIDM.
The socioeconomic status of the family was identi-
fied by several participants as a relevant determinant
to be able to manage such an “expensive” disease.
Other determinants mentioned at the individual
level included the patient’s attitude towards living

30 | Cienciay Salud 2022; 6(2, mayo-agosto): 23-33 e Articulo original



Arelis Moore de Peralta, Jenny Cepeda y Gabriela Abreu Rodriguez

with the disease, the presence of emotional disor-
ders or mental health problems that can make it
more difficult to manage the disease and living in
fear of discrimination by people who do not know
the disease well. Previous studies have shown the
need for accessible interventions (e.g., internet trai-
ning, mobile applications, etc.) to help adolescents
and their families cope with the stress related to
T1DM and to increase their self-efficacy’.

The external variables identified that could facili-
tate the self-management of the disease included the
existence of support networks represented by family,
friends, neighbors, and teachers. Some participants
reported that one of the aspects in which the family®
helps them a lot is in the fulfillment of the schedule
for insulin administration. However, other studies
have also revealed a potential conflict with the invol-
vement of parents in the development of adoles-
26.77 'The present
study was not without limitations. Our results did

cents sense of self-determination

not allow us to generalize the results to the entire
population of Dominican adolescents with TIDM.
However, having selected patients in a health faci-
lity that primarily cares for patients from low- and
middle-income families would help us gain insight
into the situation of patients who face the greatest
potential challenges in managing their disease due to
their socioeconomic status. It is possible that partici-
pants’ self-report on their situation could be biased
by “social desirability”*®. Conducting the interviews
by telephone may have helped reducing this bias.

Conclusions and recommendations

The transition to adolescence in young people
with TIDM is a period of many challenges both
at the level of development, physiologically and in
their behavior” 8. There is a great need for cultu-
rally relevant interventions to improve metabolic
control and psychosocial aspects in adolescents with
T1DM?. Incorporating affected adolescents’ pers-
pectives, contextual realities, and knowledge about

the disease and its management could influence the
development of culturally appropriate interventions.
Our findings reflected the relevance of applying
holistic and multilevel approaches, as the HBM",
to the study of and intervention design for TIDM
self-management. Longitudinal studies could assist
in exploring developmental changes in adolescents’
T1DM self-management and related determinants.
In addition, future studies should incorporate the
perspectives of parents in conjunction with that
of adolescents with T1IDM, to generate a more
holistic and comprehensive view of the situation and
challenges faced by these patients.
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